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DISEASE AND THE WORKMEN’S COMPENSATION ACT* 
Sir KENNETH WELDON GoapBy, K.B.E., M.R.C.S., L.R.C.P., D.P.H. (CAnras.) 


Specialist Medical Referee, Industrial Poisoning (Tome Office); Member of Health 
Advisory Committee, Ministry of Mines 


INTRODUCTION 


S ONE of the specialist medical 
referees appointed by the 

Home Office under the Work- 

men’s Compensation Act for the 
purpose of deciding disputes between 
employer and employee on questions of 


medical fact, [have had an opportunity 
during 


) 


. period of thirteen years of 
studying the Workmen’s Compensa- 
tion Act in its relation to industrial 
disease, 

The experience that I have had is 
of a twofold nature: First, cases are 
referred to me under the ordinary 
procedure of the Act, which I will 
detail a little more fully later on, 
“ic are examined in my own consult- 
‘NZ room or, in a few instances, in 
the patient’s own home or possibly 
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in a hospital, when the patient is too 
ill to come to my house. I should like 
to say at once that in all the cases 
in which I have been obliged to at- 
tend either at a hospital or at the 
patient’s own house I have always 
met with the utmost courtesy and 
been afforded every facility for the 
purposes of my examination. 

The second portion of my duties 
has been from time to time to sit with 
the judge in the county court and act 
as assessor in cases in which medical 
questions were expected to arise upon 
which the judge wished to have ex- 
pert assistance. [ortunately for the 
medical referee these cases are not so 
numerous as those referred to me for 
a decision, as they take an inordinate 
amount of time and the fees allowed 
by the Home Office are by no means 
generous or even adequate. 

With regard to the county court 
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cases in which I have sat as assessor, 
one governing case is frequently cited, 
the case of Bedford v. Cowlan & 
Sons, Ltd., Butterworth 9. p. 208. 
This most important and far-reaching 
decision was made by the court of 
appeal. Briefly the case was _ this: 
The workman was alleged to have 
suffered from lead poisoning. The 
certifying surgeon certified that he was 
so suffering and the man received 
compensation for a time. Then it 
was discovered by a further medical 
examination that this was not a case 
of lead poisoning, in fact, never had 
been a case of lead poisoning, but 
was a case of paralysis agitans, and 
that the symptoms of the disease had 
been in existence before the alleged 
happening of the accident. No ap- 
peal against the certifying surgeon’s 
certificate had been lodged within the 
statutory period and it was therefore 
held that this was, by consent, a 
case of lead poisoning and that the 
compensation must therefore continue 
as if it had in fact been a case of lead 
poisoning. Alteration in the original 
decision could be obtained only in 
the event that it was possible to show 
that the symptoms from which the 
individual was suffering at the later 
period were different from those from 
wich he suffered when he was al- 
leged to be suffering from the disease 
for which he was certified. And thus 
the law stands at the present moment. 
The original diagnosis may have been 
incorrect, but if no appeal is made 
against the original certifying sur- 
geon’s certificate within the statutory 
period, no review of the case is likely 
to sueceed so long as any of the orig- 
inal symptoms which were present 
at the time of certification are still 
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present at the time of the review 
This particular case has governed 
several cases in which I have sat as 
assessor: if the judge has found, q 
laid down by the court of appeal, 
that symptoms in existence at thp 
review were in existence at the time 
of certification, no alteration in the 
original award could be made, 

It would appear to me as a medica] 
man that it is a little unfortunate 
that a mistaken diagnosis should for 
all time be maintained as correct 
because of the failure to carry out the 
statutory procedure. 

My general experience of county 
court procedure is that in any ques- 
tion of doubt where there is a clash 
in medical evidence the judge has 
always been advised by his assessor 
on the medical points of the expert 
evidence, and I have never found 
myself in disagreement with the judg- 
ment delivered by his honor. 


PROCEDURE UNDER WORKMEN'S 
COMPENSATION AcT 


The Workmen’s Compensation Act 
of 1906 provided for the payment of 
compensation for certain industrial 
diseases as well as for accidents, and 
in the third schedule of the Act were 
cited “the industrial diseases and the 
process in which they arise’ and the 
onset of the diseases was defined as 
“the happening of the accident.” 
The industrial diseases to which the 
Act referred have been added to from 
time to time and now include thirty 
different diseases. These thirty dis 
eases cover a wide range of occupa 
tion, but the statistics of the Com 
pensation Act published annually 
show that four main groups account 
for the bulk of the cases—7.¢., minels 
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nystagmus; beat hand, knee, elbow, 
and wrist; lead poisoning; and der- 
matitis. 

for the purpose of applying the 
4et certain medical machinery was 
set up which, however, does not 
apply to cases of accidental injury. 
The certifying surgeon appointed un- 
der the Factory and Workshops Act, 
i901. was made the certifying surgeon 
for industrial disease. Before, there- 
fore, any case of industrial disease 
comes within the provisions of the 
Act it must be certified on the 
proper form by the certifying surgeon 
of the district, and no other practi- 
tioner’s certificate is valid, with two 
exceptions: (1) that the workman 
is suspended (by a surgeon ‘“ap- 
pointed” for the particular  fac- 
tory) from his employment on ac- 
count of having contracted an indus- 
trial disease; or (2) that the death of 
the workman is caused by such disease. 
The date of the happening of the 
accident is fixed by the certificate of 
the certifying surgeon who at his dis- 
cretion may antedate the happening 
of the aecident—that is, the onset of 
the disease—from the time at which 
ie examines the man to such a time 
ws he considers the disease actually 
commenced, If either of the parties 
who are affected by the certificate of 
the certifying surgeon—the employer 
or the employee—is aggrieved at the 
«tion of the certifying surgeon, two 
OUrses are now open: (1) An appeal 
nay be lodged against the certificate 
0 the certifying surgeon by either of 
‘he parties for an arbitration in the 
“Ounty court; or (2) either party may 
apply for the case to be referred to a 
"edical referee whose duty it is to 
“cide whether or not the workman 


was suffering from the disease or is 
still suffering from the disease certi- 
fied by the certifying surgeon. The 
decision of the medical referee is final. 
Neither of these procedures, however, 
in any way abrogates the civil law. 

During the first few years of the 
working of the Act the medical 
referees appointed to the various 
county court circuits were employed 
as medical referees under the amend- 
ing Act, but at a somewhat later 
period it was found that special 
knowledge was required by medical 
referees dealing with industrial dis- 
eases, especially lead poisoning, eye 
diseases, dermatitis, ete., and for 
this reason certain specialist medical 
referees were appointed by the secre- 
tary of state under Section 10 of the 
Act. These specialist medical ref- 
erees are appointed for certain dis- 
tricts which include a number of 
county court circuits. 

The ordinary procedure with re- 
gard to cases of compensable disease 
is slightly different in the case of 
employer and employee. In the case 
of an application by the employer, he 
undertakes to pay the employee any 
reasonable traveling expenses in- 
curred in attending the examination 
by the medical referee. The regis- 
trar of the county court then for- 
wards to the specialist medical referee 
Form 11, Workmen’s Compensation 
Act (medical) which states that an 
application has been made for ex- 
amination by the medical referee 
and certifies whether or not the work- 
man is in a fit condition to travel for 
the purpose of being examined. With 
the notes are forwarded a copy of the 
application and a copy of the cer- 
tificate of the certifying surgeon, to- 
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gether with any medical reports which 
may have been submitted by either 
party. On receipt of the notes from 
the registrar, the medical referee for- 
wards a statutory notice of attend- 
ance to both parties stating that 
he has been appointed to examine the 
ease, and fixing a time and place for 
the examination. 

Should the workman be the appli- 
cant, the same Form 11 is sent by the 
registrar to the referee and the name 
of the employer to whom the statu- 
tory notice is to be sent by the medical 
referee is appended, but no traveling 
are allowed to the work- 
The certificate of the certi- 
fying surgeon either certifies that the 
workman is suffering from the disease 
In the 
case of certification of the disease, the 
certifying surgeon is required to state 
the leading symptoms of the disease 


expenses 
man, 


or Is a refusal so to certify. 


at the time of his examination. The 
medical referee, in notifying both 


forwards a statutory notice 
which requires the two parties them- 
their representatives to 
attend at the place of examination. 


parties, 
selyes or 


There is, however, no instruction or 
requirement in the Act for any other 
party to be present during the ex- 
amination by the medical referee— 
in fact, 1t is inadvisable for the pur- 
the actual examination of 
the case that any third party other 


poses of 


than a relative should be present— 
but the medical referee is obliged to 
hear any evidence of either medical 
or general nature which may throw 
light on the case. 

The decision of the medical referee 
Is not given to the parties at the time 
but is given in writing on the special 


forms prescribed by the secretary of 
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state, the wording of which js laid 


down, and the medical referee js »)). 
required either to allow or to dismix 


the appeal against the certificate , 
the certifying surgeon. The special. 
ist medical referee may, at his disey. 
tion, add to the finding for or agains 
the certificate his 
whether or not the workman ha 
recovered from the disease. A eopy 
of the certificate 1s forwarded by tho 
specialist medical referee to the regis 
trar of the county court from which 
the reference was received and | 
both the parties concerned in the case. 

In order to facilitate the diagnosis 
and the proper evaluation of all the 
points germane to the case, the 
specialist medical referee is allowed 
pathologie assistance for the exam 
blood or for 
special examination which he con- 
siders essential, but he must notify 
the secretary of state of the necessity 
of his so doing, a certain | 
fees being previously arranged with 
regard to the various examinations 
which may be required. 

The foregoing gives a brief outline 


opinion as to 


nation of any other 


aalo 
Scull 


of the general procedure which 
adopted under the Workmen's ( 0! 
pensation Act, which 
facility for the careful sifting of th 
evidence and the examination of any 
special material that may be ceo 
making an accu 


oives every 
Oly ' 


necessary in te 
diagnosis. This is especially essential 
in some of the more difficult 
where such possibilities as the est! 
ence of syphilis may be suspec" 
and where the greatest poss!!! 
sistance is obtained by a Wasse! 


= , “ . 1 
reaction. Every effort has t® 


been made to safeguard the in! 


? 


of the worker in carefully siting 
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medical evidence, and the method 
¢ yeferring the cases to a specialist 


»edical referee was suggested as a 


my A 


| \ Bid 





within the provisions of the Act, the 


actual amount of compensation paid 


for fatal and nonfatal cases reached 


ri 1.—COMPENSATION STATISTICS FOR FIVE INDUSTRIES, 1920 AND 1924 
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1920 | 5,996,246 | 196,516 | 32.6 | 2,770,890 | 9.3 
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[1924 | 5,242,521 | 201,857 | 38.5 | 2,254,465 | 8.7 

) | | | | 
(1920 | 211,996 4,799; 21.1 | 174,607 | 16.6 
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1924 |} 207,174! 6,812) 31.5 | 229,095 | 22.1 
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| 

(1920 | 1,249,884 | 145,377 | 115.3 | 2,329,514] 37.3 
_ oe @. 6 6 842 6 6 686 42 2 oO 8 OS ‘ 7 sa | ' | } ; sci Pe ; 
11924 | 1,202,597 | 230,984 | 191.0 | 3,376,214 56.2 

| | 
santcite -/ 1920 | 98.601 | 4,163 | 41.6 65,990 | 15.5 
1924 | 106,312 | 8,387} 78.2 149,050 | = 28.0 
ave 1920 553,059 | 18,367 | = 32.5 322,453 | 11.8 





1924 320,663 | 21,789 41.5 298 , 904 11.6 


means by which a good deal of un- 
ecessary litigation might be avoided 
proper and careful medical 

gnosis in difficult cases be insured. 


; STATISTICS OF COMPENSATION 


in endeavoring to make a compre- 
ve study of industrial disease in 


] 
roi Tis 
i aca 


‘ion to compensation one has 
ely on the statistics of compensa- 
published by the Home Office 
annual return which is generally 
more than a year behind. i 
been unable to obtain the 1925 
as it is not likely to be pub- 

before November of this year. 

taking the last return for 1924, 
very important and far- 

ng facts have been gleaned. 


Nil, when 7,305,997 persons came 





(3,056,404, while in 1924, with an 
increase of only 20,000 in the persons 
coming within the scope of the Act, 
the actual payments were double 
those in 1911, namely, £6,675,0388. 
Irom the figures in Table | we find 
that while the factories had a larger 
incidence in 1924 than in 1920. of 
cases on which compensation was 
paid, the actual amount of money 
paid was smaller. Most of the other 
industries, such as shipping, docks, 
quarries, and railways, where the 
number of persons employed was not 
very much higher or was. slightly 
lower in 1924 than in 1920, show an 
increase In cases and in compensa- 
tion. These figures apply to both 
accident and disease compensation. 
f am not concerned with industrial 
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accidents, and in my own province as 
medical referee I deal only with the 


industrial diseases mentioned in the 


TABLE 2. 
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from which this disease arises, 


and 
it is confidently hoped that in th 


very near future a great amelioration 


—COMPENSATED CASES OF DISEASE, 1919 TO 1924 








1919 









































1920 | 1921 _| 1922 | 1923 | 1994 

DISEASE | ae eer eros | —— 

| No. | % No. | % No. | % il % | No % | No. | ¢ 
Nystagmus, new 2,718]| 2, 8651) 1, 913) 4 4,092 | 3,883) | 3,271 . 
Nystagmaus, old.| 3,43 ‘SOL. 4. 163!-90. 3/4, 804! | P94. 0} 5,063) >94. 9 7 ,273|> 93.9] 7,635) +92 

Beat hand, ete..| 2,726) 2,380!) 2, 021) 3,492)) | 4,679) — | 4,680 
Dermatitis...... | 270) 2.7; 408] 3.9) 279} 3.0) 319) 2.41 534) 3.21 709. 42 
Lead poisoning . | 231) 2.3) 265) 2.5) 930) 2.5) 273) 2.1 381 2.3| 449 07 
Other diseases..| 398 3.9 24 3.3) 43) 0. 5 83) 0.6), 115) 0.6 108 04 
eee 10,0741 100. 0.0)10, 1251100. 09.200 100. 0113,3 322 100. 0 16, $65) 100.0 16,852 100.0 
third sehedule of the Workmen’s — will take place in the incidence of the 
Compensation Act. It is interesting disease. The numbers of new cases 
to note, however, that while thirty have already begun to drop considera- 
diseases are scheduled, the bulk of bly, but the industry is still fettered 
the compensation cases fall under with numerous cases which occurred 


) diseases of miners, 
(2) lead poisoning, and (3) dermatitis. 
Thus, in the last return for 1924 (see 
Table 92.5 per cent. of the total 
number ‘'s of industrial disease 
were derived from the mining indus- 


three headings: | 


*)\ 
_ . 


of case 


try, 2.7 per cent. were cases of lead 
poisoning, 4.2 per cent. were cases 
of dermatitis caused by dust or li- 


quids and include cancerous ulceration 
of the skin, and 0.6 per cent., or 108 
five of which were cases 
of anthrax), were distributed 
the remaining industries. 

It would appear from Table 2 that 
the returns are curiously steady when 
taken You 
will see that the incidence of disease 


cases (twenty 
among 


over a period of years. 


among miners has been largely due 
to miners’ nystagmus, a condition 
and affection of the eyes. A con- 


attention has 
the 


amount of 
to elucidate 


siderable 
causes 


riven 


been 


before the application of methods of 
prevention had come into force, and 
as many of these cases are 
they naturally increase the statistics 
and pass on to weigh the figures from 
I’'rom the 
the fall 


preventive meas- 


' 
enroni 


year to year. figures given 
Table 2, 
obvious although 
ures have been in 
only a portion of the period. 
Included in the miners’ diseases are 
the 
beat 


wrist. 


in new cases 1s 


* 
ror 


existence 


affections known as beat han 
knee, beat 


This is a conditic 


elbow, and bt 
TN) of intl 
1 nd )] 


mation of the tendons or the 


pads —“‘bursae,”’ as they are 
medically—of the hands, knee 
bows, and wrists. The parts 


swollen as a result of constant 
tion and afterwards become the 
of infection. The Health 
Committee of the Ministry of Mu 


which, I am proud to say, ! 





_~_—_ 


~ 


of its re} 
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argely instrumental in forming, has 
ready made, through the medium of 


Medical Research Council, 


culty. Moreover, there are other 


features which render its diagnosis 


as a true occupational disease one of 


TABLE 3.—COMPENSATED ACCIDENTS IN MINES AND FACTORIES, 1919 TO 1924 
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research into the incidence and cause 
of this crippling condition, and it has 
been found, as I suspected when I 
first examined the health statistics of 
the mining industry, that the disease 
was due to neglect of small and early 
abrasions and injuries. 
lance and first aid regulations intro- 
duced into factories some 
| extended to 
and | am hopeful that the 
incidence of this particular disease will 
show diminution in the near future. 
Turning now to the other diseases 
Which make up the bulk of the com- 
pensation cases of industrial disease, 
we find dermatitis showing a rise from 
“(0 cases in 1919 to 709. or nearly 
three times as many, in 1924. This 
disease is protean in its manifestations. 
and Is incident among the population 
at large, irrespective of any occupa- 
| cause, so that the estimation 
ation to the occupation of a 
a matter of extreme diffi- 


been 


i’ 
is 


cover the 


the very greatest difficulty; to these 
I shall have occasion to refer later. 
The other form of industrial disease 
is lead poisoning, the figures of which 
have gone up from 231 in 1919 to 
449 in 1924; the fatality of the dis- 
ease, however, has diminished. ‘The 
fatal cases in 1920 were eighteen in 
a total number of 265, while in 1924 
the total was eighteen for 449 cases- 
a diminution in the four years of at 
least half the death rate. As a 
large number of these fatal cases are 
cases of old-standing illness and 
long-continued exposure before even 
the simple facts of general hygiene 
had been brought home to the work- 
ers, the death rate is likely to un- 
dergo a further diminution. The 
diminution cannot be ascribed to a 
decrease in the use of lead paint, as 
most of the cases of lead poisoning 


existing among painters, which after 
all make up only a proportion of the 
cases, are due to inhaling dust during 
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the dry rubbing down of painted sur- 
faces, many of which were painted 
long before any attempts to introduce 
substitutes for lead were made. 


TABLE 4.—DURATION OF COMPENSATED DISEASES AND ACCIDENTS. jo 
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namely, that industrial accidens, 
taken over a period of years, froyp 
1919 to 1924, show a diminution ;, 
the number of weeks lost, whereas 


{ 
Oi 
iM 


TO 1924 


UNDER 4 WEEKS 



































| | 47013 WEEKS | 1370 26 WEEKS OVER 26 WEEKs 
YEAR | ; 7 aerpnnnen Spee ennNS Wren ae Or eee Imeem 
| Accident | Disease | Accident| Disease “Accident| Disease | Accident | Diseas: 
Se Pes, Ry Se EE Paneer: See eennne . 
é Pe i ae o | wo or or 
/O /O Oo fC /O iC /C 
1919 59.56 | 36.56 | 34.76 | 33.22 3.73 8.04 1.95 | 22.18 
1920 08.22 31.70 39.62 30.25 3.99 10.52 e446 | 27.53 
1921 55.16 | 31.26 37.05 29.96 5.28 10.28 2.51 | 28.50 
1922 55.21 | 33.14 | 38.44 | 39.29 4.47 7.34 1.88 | 20.23 
1925 96.97 02.04 | 36.94 32.47 4.18 | 7.39 1.91 | 28.10 
1924 62.71 39.45 | 31.89 34.04 3.62 6.74 1.78 19.77 
The figures which I have already industrial diseases show an almost 
quoted are of interest to the insur- steady curve. It points, I think, to 
ance world, as they give the actual the fact that a very much larger 
numbers of persons who have re- number of trivial accidents come 


Some of them 
are undoubtedly very high and un- 
satisfactory. 


ceived compensation. 


I shall not enter into a 
discussion of the accident compensa- 
tion returns beyond calling your at- 
tention to Table 3 in which I have 
contrasted two groups of workers— 
I would 
ask you to compare and contrast the 
figures for accidents and for industrial 
diseases (Table 2) and to note the 
eXCeSSIVe in the mining 


miners and factory workers. 


incidence 
industry. 

(ne other series of figures may be 
adduced which has a further bearing 
on Insurance questions, namely, the 
duration of accidents 
and diseases, and I have presented in 


compensable 


Table 4 a copy of the table given in 
the 1924 return of the 
Compensation Act. 


Workmen’s 
The significance 
of these figures you can see at a glance, 


within the scope of compensation, but 
that by so doing, not only is the 
illness of shorter duration but con- 
siderable time, suffering, and expense 
are thereby saved. 

We may next turn our attention 
with advantage to a consideration 0! 
the actual figures of compensated 
vases. They certainly 
very serious handicap in many indus 
tries, and whatever may be attribute: 
to the medical profession and_ the 
philanthropist or the political econo- 
mist with regard to their desire and 
efforts to decrease the | 
disease, it can hardly be asserted that 
the interest of the | 


represent 4 


incidence 0! 


insurance word 
No. disparage 


“a TIOT) 
ci} -_? 


is entirely altruistic. 
ment is made by such a conside! 
and I think it will be admitted that 
one of the most powerful levers 

attempting to shift the huge resp 


ynsl- 
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nility in cost to any industry must 
be 4 monetary one. 

Then let us look at the matter from 
a purely practical point of view. The 
peed of a fleet is the rate of the 
Jowest ship; the cost of insurance for 
an industrial disease must be deter- 
mined by the greatest incidence of 
‘he disease in any given factory—or 
ndividual factories or industries are 
loaded with an excess of insurance. 
Syueh an inerease in the insurance 
rates in any disease must in itself 
he one of the strongest incentives for 
the employers to adopt inquiries and 
look for means for the prevention 
and diminution of disease, and I am 
of the opinion that far more can be 
done through the medium of the 
financial side of industrial disease 
and industrial accident through the 
purely compensatory monetary loss 
than by any other means, cynical 
though this may sound. 





PERSONAL RECORDS 


Qne further point requires con- 
sideration. I have referred to the 
machinery set up under the Act of 
906 for the certification of cases of 
industrial disease, and I have en- 
deavored to explain the working of 
the Act from the purely medical point 
of view. You will remember the 
famous case known as Bedford v. 
‘owlan & Sons, Ltd. which I have 
already quoted. The certifying sur- 
geon’s certificate was not appealed 
“fainst. Considerable care has been 
taken by the Home Office to endeavor 
that the certifying surgeons under the 
Factory Act appointed in various 
“stticts should be persons who are 
qualified to diagnose various 


well 





industrial diseases, and to my mind 
it is a matter of great importance 
that these men are chosen from 
among the general practitioners of 
the district, provided it is always 
recognized that from time to time the 
certifying surgeon may feel compelled 
in a case of doubt to make a certifi- 
‘ate in favor rather than against the 
existence of a disease, but the ma- 
chinery for the adjustment of such 
cases 1s adequate and, on the whole, 
satisfactory. 

I have taken a few figures from my 
own examinations during a_ portion 
of the time that I have been acting as 
medical referee (Table 5). I find 
that of 156 cases referred to me for 
decision the certifying surgeon’s cer- 
tificate was upheld in 107 and dis- 
allowed in 49. Of these 156 cases 88 
were lead poisoning, 53 industrial 
dermatitis, and 15 others. In view 
of the fact that this group of cases 
represents only a small percentage of 
the total, it will be seen that a not 
inconsiderable number of the certify- 
ing surgeons’ certificates are reversed. 

The regulations of the Home Office 
allow the expert specialist referee to 
obtain such further pathologic ex- 
aminations as he deems essential in 
the various cases. Much has been 
made of the presence or absence of 
basophilia in lead poisoning, and | 
therefore give in Table 6 the results 
of blood examinations in fifty-four 
workers—by no means all the cases 
referred for examination. ‘The num- 
ber of cases positive for basophilia 
were slightly in excess of those which 
were negative, the accumulator work- 
ers showing the highest incidence. 
In seven of the cases in which a defi- 
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nite basophilia was noted, no symp- 
toms of plumbism could be found, 
whereas in twelve cases negative for 


it having been upheld in the ¢ 
that while dermatitis was a dj 
which might be contracted in given 
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TABLE 5.—DECISIONS IN 156 CASES OF INDUSTRIAL DISEASE REFERRED 7 
MEDICAL REFEREE 
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| TITIS | 
DECISION Ae ‘i : sie 
a . | Lead ccumu AND | TOTALS 
| Painters | Workeve lator OTHER | 
| Workers |DISEASEs | 
| } 
--—-- —— ——_ | - — 
| 
Certificate! upheld: | | | 
Lead poisoning....................... | 20| D5 12\ 17 a 18 47 | 107 
7 e ° _ - ( < | 
Not lead poisoning................... | 5 ay 3) | 
Certificate! reversed: | 
P . a 
Lead poisoning....................... 1 6) 7 4\ 6 21 19 
Not lead poisoning | ” 1) 2) 
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1 Of certifying surgeon. 


TABLE 6.—RESULTS OF BLOOD EX- 
AMINATION FOR BASOPHILIA IN 
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Cs 5 cin asaekedncyaeecnnneks 7 | 10 
Lead workers.................... ll | 9 
Accumulator workers............ 113) 4 
seinnidiandncinmdwans ——— |-—|—— 
WU ocak 59-449 44045260 404%08444) | 31 | 23 
— : ” foot oe 
Symptoms of plumbism........ | 24 | 12 
No symptoms of plumbism..... | 7 | 11 
basophilia definite symptoms were 
present. While I consider the test 


for basophilia of considerable value, 
it is by no means in itself a certain 
and absolute criterion. 

With regard to dermatitis much 
confusion exists. About two and a 
half years ago an alteration was made 
in the form upon which the medical 
referee certifies cases of dermatitis, 


industry it did not necessarily pre- 
clude the sufferer from earning full 
wages at some other form of work of 
a similar nature in which he was not 
exposed to the deleterious action of 
dust or liquids. The incidence of 
dermatitis and its possibilities as an 
industrial disease are, however, enor- 
mous. It is not infrequently caused 
by washing up plates and dishes with 
the use of strong soda water, and 
therefore it is a risk to every domestic 
servant, every worker in a laundry, 
every baker, and every worker in 3 
chemical factory of any description 
in fact there is no agreement among 
medical men at the present time 4 
to what may or what may not cause 
dermatitis in a susceptible person, an¢ 
I must confess that I am somewhal 
alarmed at the possibility of the ae 
velopment of dermatitis as an indus 
trial compensable disease. 

In a subject so confused as that 
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under discussion it is impossible to do 
ystice to the many aspects of the case. 
have endeavored, therefore, to sur- 
vey the ground in many directions 
ynd without a minute study of any 


special industry or disease in order 
to give a general outline of the medi- 
cal aspects of the Workmen’s Com- 
pensation Act from the point of 
view of the specialist medical referee. 
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WEAVERS’ COUGH* 


Ii. L. Mippieron, M.D. 


IT. M. Medical Inspector of Factories 


INTRODUCTION 


HIR TEEN years 


; ago Prof. 
1,’ | 
boise de 


Collis (then H. M. 
Medical Inspector of Fae- 
tories) reported on the outbreak of an 


unusual illness 


among weavers of 
cotton cloth. The illness occurred 


during 1910 and 1911 in a Lancashire 
eotton mill; in the spring of 1911 
symptoms appeared in a mill 
at Colne, and recurred in June, 1912; 
and in the same month the weavers 
in two weaving sheds in Burnley were 
affected, those in one so severely that 
the shed had eventually to be closed 
for a short period. 


similar 


In the process of weaving, long 
threads, known as the warp, are 
drawn slowly forward on a loom from 
a warp beam on to which they have 
been wound before being placed on the 
back of the loom. Cross threads, 
the weft, which have previously been 
wound on to spools, now known as 
cops, are placed in shuttles which, 
during weaving, are thrown mechan- 
ically across and through the warp 


threads held open to permit the 
shuttle to pass. 
The following description taken 


* Received for 
1926. 

' Collis, k. L.: Report on Unusual Ill- 
ness among Weavers of Cotton Cloth. 
London, H. M. Stationery Office, 1913. 
see also Proe. Roy. Soe. Med., 1914-1915, 8, 
Part 2, Ek pidem. and State Med., p. 108. 


publication 


Feb. 17, 


4°28 





from the earlier report explains th, 
environmental conditions 
with the illness. 


. , , 
ass ICLATe 


In each case the symptoms occurred | 
a “dry”? shed in which cloth is woven | 
subsequent bleaching, printing and | 
Such cloth differs in the process of : 
facture from other cotton cloth, 
respects: a smaller quantity of siz 
applied to the warp threads, and the ant 
septics (usually added to prevent oce 
rence of mildew on the cloth at 
stage) are omitted, since dyers specify t! 
no chlorides (zine chloride is the antisep: 
generally used) shall be present in 
they composed 
various ingredients, of which the mos 
important are flour (derived from whea', 
sago or potatoes), tallow, china clay 
water. Cotton threads 
such a preparation, in the absence of 
antiseptic, form, if not thoroughly driec 
an excellent soil for the growth of moulcs. 
Mildew spores, which are present in al 
atmosphere, must settle on the threads a: 
they are wound from the sizing machine 
on to the warp beam. Moreover, to ¢ 
and further dry the threads as the) 
off the warm cylinders, 
volving close tothe bottom of the machin 
drive air against the threads, to whic’ 
if they are damp, any spores in this ® 
will readily adhere. Conditions fav 
able to the development of mildew ®)}" 


eoods buy. Size is 
a e 


passed through 


paddle fans, 


to have been present wherever the ! 
Thus the outbreak at © 
in 1911 was preceded by a complaint 
the weavers that threads were freque! 
breaking and impeding work, whieh 
attributed to ‘‘drv taping’’ of the 
threads (the technical term for the pr 
ess of applying size to warp threads 


has occurred. 
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-nown as “tape sizing’’ or “‘taping’’). To 
emmedll this trouble ‘‘wet taping’’ was re- 
ted to, i.e., threads were passed quickly 
e - the drying cylinders of the sizing 
machine and, while still containing mois- 
“ale yound on to the warp beam. When 
thene ‘hreads were placed on the looms they 

wwed signs of mildew, and the illness 
~oke out. Dry threads were substituted 
» the mildewed ones and the symptoms 
jcappeared. During May, 1912, which 
vas a month of dry weather, the firm 
‘hought it advisable to revert to wet tap- 
»:in June, however, contrary to expec- 
ition, damp weather prevailed, mildew 
‘in appeared and with it the symptoms; 
hen the mildew was got rid of, the symp- 


=i 


ms, never so pronounced as in the pre- 
is year, disappeared. 


‘The symptoms which occurred then 
also worth restating. 


(he first sensation experienced is one of 
ustriction of the chest beneath the ster- 
this feeling extends up towards the 
wynx, and the act of breathing becomes 
in effort. Next, breathing becomes rapid 
| rather shallow with occasional deep 
sighs, and a persistent irritating cough 
cevelops. This cough is associated with 
pectoration of thick yellow or yellowish- 

i sputum and a sweetish taste in the 
uth. Later the difficulty in breathing 
resses until it resembles asthma and 
prevent the sufferer from sleeping, or 

use him from a disturbed rest fighting 

t breath, and drive him to throw open 
the bedroom window for air. Food may 
ye rejected in a spasm of coughing, epis- 
(axis may occur, and the fauces are found 
red and inflamed. The individual suffers 


ith general malaise, aching limbs and 


K, severe headache which is usually 
, + | ~— ] 7 = . ° ° . 
u, and shivering, ending in perspira- 


rT) * - 
: In a Te y 


cases where the temperature 
i taken it has been found to be from 
vt. to 102°F. in the evening, but no 
em] ture above normal has been 
‘ed earlier in the day. As the symp- 

ersist the individual cannot hurry 
Walking, finds an ordinary slope diffi- 


imb, and tires rapidly; the appe- 





tite becomes affected and weight is lost. 
Pronounced cases have been deprived of 
sleep for a week and have been confined to 
bed, but those less affected have managed 
to remain at work. 


In 1924 a further outbreak oecurred 
at Burnley and was investigated by 
Dr. J. C. Bridge, H. M. Medical 
Inspector of Factories,’ the circum- 
stances being identical with those of 
previous inquiries; mildewed warps 
were present in the shed from the 
commencement. ‘Though the number 
of persons actually absent on this 
occasion was not great, those who 
were suffered from persistent cough 
and loss of weight as the chief symp- 
toms. No further hght was thrown 
on the actual cause of the cough, but 
samples of mildew were collected from 
which the following information was 
supplied by Dr. Crossley of the 
Shirley Institute of the British Cotton 
Industry Research Association: 


Sample ‘‘A’’ labelled as ‘“Taken from the 
warp bar at the back of the loom”’ was pale 
grey in colour and consisted of :— 

(1) fragments of cotton hairs; 

(2) fragments of fungus mycelium; 

(3) fungus spores of two sizes and also 
conidiophores. 

Conidiophores of Aspergillus flavus and 
Penicillium species were recognisable, so 


] 


that it was concluded that the larger spores 


were flavus and the smaller 
ones Pen . The cultures, however, 
developed colonies of Penicillium and one 
other fungus which it has not yet been 
possible to identify, so that the presence 
of Aspergillus cannot be regarded as es- 
tablished yet. Penicillium, however, pre- 
dominated to an extent which made the 
second fungus almost negligible. 


2See Ann. Rep. Chief Inspect. Fac- 
tories and Workshops for 1924. London, 
H. M. Stationery Office, 1925, p. SO. Cmd. 


2457. 
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PRESENT INVESTIGATION 


The subject of this paper is the 
investigation of a further outbreak 
which occurred in 1925 and reference 
to Professor Collis’ report leaves little 
doubt that the illness described then 
and that under review now are one 
and the same. 

The weaving shed in which the most 
recent outbreak occurred is one of the 
two tenement factories which are sepa- 
rated by an incomplete partition. 
The shed contains 955 narrow looms 
weaving plain cloths, and is ventilated 
by sixteen exhaust fans placed in the 
roof. Artificial humidification is not 
practised. 


Sizing Process 


The warp is sized by two machines, 
that from each machine bearing a 
distinctive mark. It 
adjusting the speed of the drying 
cylinders over which the sized warp 
is passed, to preserve a varying quan- 
tity of moisture in the warp as it is 
wound on to the beam. ‘The ‘‘taper” 
employed on one of these machines 
admitted allowing a greater amount of 
moisture than usual to remain in the 
warp, on account of the dry weather 
prevailing at the time; 95 per cent. of 
the warps, subsequently found to be 
affected with mildew, were said to have 
this machine. ‘lhe 
arrangement of the sizing machine is 


is possible, by 


been sized at 
such that, as the warp passes from the 
hot drying cylinders to the beam on 
which it is finally wound for use in 
the loom, it is cooled and dried by 
means of large paddles which revolve 
close to it. 
considerable degree of moisture in the 


(ne efiect of leaving a 


sized warp is to provide a suitable 
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medium for the growth of fungi which 
may have escaped destruction in the 
size beck, or may be thrown on to the 
warp by the paddles, as it is wound oy 











to the beam. Since the warp may | 
remain in storage for a few weeks { 
before it reaches the loom, and foy; : 
weeks more will pass while it is being . 3 


worked off, mold fungi will have time 
to attain considerable growth. 


Mycologic Examinations 


In the first instance the outbreak of 
illness was reported to the Inspector 
of I'actories by the occupiers and by 
the officials of the Weavers’ Union. 
and an investigation revealed the 
presence at the mill of a consignment 
of weft which was so seriously affected 
with mildew that much 
returned to the spinners. Samples 
from affected cops (of weft) were sub- 
mitted for mycologic examination to 
the Shirley Institute. The 
stated that two cops were examined 
and that one showed the presence oi 
several species of Penicillium, a fungus 
like Record 11, but blue instead 0’ 
white, and occasional colonies of other 
molds. 

Samples were also submitted of dust 
taken from the bearers of three looms 
(dust from the warp). 
these samples was as follows: 


of it was 


report 


‘The report 01 


The plates were alike showing 
in the proportion of— 

(1) Mueor, 1, 

2) Penicillium, 30 (ene spect 
3) Unidentified, 50, 

4) Occasionally a colony oi \. 1 
These cultures were therefore very Chal 
teristic, No. 3 being the hitherto 
fied mildew encountered in 1924 
the characteristic fungus of the ' 
ples we examined on 16.11.24 [irom 41 


affected with weavers’ cough|. 
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There is evidently no connection, there- 
‘ore, between the mildew on the weft and 
‘he dust on the warp bar. 


An unusual amount of mildew was 
-ynd on many of the warps during 
the course of this outbreak, and 
-yecial attention was directed toward 
emedying this. Some of the affected 
warps were destroyed; others were 
treated with size containing salicylic 
acid: and 500 warps had skeins of 
yarn, rung out of a solution of salicylic 
acid (1 in 160), hung in contact with 
them on the looms and freshly rung 
out twice a day. 


Position of Affected Workers in the 
Shed 


A chart of the shed with the 
positions of the looms was prepared 
and the positions of the affected 
workers were plotted out on it. No 
causal relationship, however, was seen 
to exist between the respective posi- 
tions; the distribution was fairly uni- 
form, though the zone near, but not 
close to, the partition between the 
two sheds was least affected. The 
same apples to the position of the 
ventilators, but as these are dis- 
tributed at almost equal intervals, no 
notable relationship could exist. 


Incidence of Cases Leaving Off Work 


the first patient left off work on 
May 25, 1925, and four patients left 
during June, three on consecutive 
Mondays—the 15th, 22nd, and 29th- 


and , € ry. = 
“nd one on the 30th. The annual 


holidays occurred from July 3 to 13; 
during this time the shed was dis- 
‘niected by the Local Sanitary 
‘uthority by spraying with formal- 


(iene 
il 


‘enyde solution. 


Work was resumed on July 138. 
Three workers were absent on this 
day, four more were absent on the 
14th, and small numbers of absten- 
tions occurred on nearly every working 
day up to the 29th; a total of thirty- 
two abstentions occurring in July. 
The mill was closed from August 
1 until August 10, and the shed was 
again disinfected. ‘The treatment of 
the warps with salicylic acid was 
also carried out at this time. 

Work was resumed on August 10. 
There were thirteen abstentions on 
the llth, and small numbers on 
nearly every working day until the 
24th, when the last case occurred. 
The mull was closed for autumn 
holidays from September 5 to 10. 
There have been no new cases of 
illness since. 

The total number of persons em- 
ployed in the shed, ineluding & 
tacklers (overlookers) and 26 tenters 
(apprentices), was 85 males and 160 
females. Of the males 17 were af- 
fected—15 weavers, 1 tackler, and 
1 tenter; of the females, 42 weavers, 
making a total of 59 persons affected 
and off work. 


Air Tests 


Air samples were taken with Owens’ 
dust counter and with the settlement 
dust counter in the weaving shed, 
sizing room, and other places. In all 
the records there were large numbers 
of conidia of mold fungi, and fragments 
of mycelium. Over the healds of a 
working loom a count of 57 conidia 


per cubic centimeter of air was found; 
other samples gave counts of 10 and 
24 conidia per cubic centimeter. Co- 
nidia and spores of mold fungi were 
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found in records taken close to the 
paddles of the sizing machines. 


Symptoms and Course of the Illness 


Casr 1.—This was the first case in the 
present outbreak. The patient was a 
man who had been affected during the out- 
break which occurred in 1911 at another 
mill in Burnley. At that time he was off 
work for three weeks. On the present 
occasion he had a cough for four or five 
weeks before he gave up work on May 23. 
Dyspnea and cough were the worst symp- 
toms, being most severe in the morning and 
at night; he had to lie on his back, and 
sometimes had to get out of bed, because 
of the severity of the cough. About the 
middle of June he returned to work feeling 
well, but by noon of the same day the 
symptoms had returned as bad as before. 
A specimen of sputum was examined on 


yo. 


July 22; stained smears showed numerous 
When 
the patient was examined on August 10 


the symptoms were confined to cough and 


conidia and fragments of mycelium. 


On exami- 
nation of the chest the percussion resonance 


expectoration in the morning. 


was good, the breath sounds were vesicular 
in all areas, with a fine whiffing quality 
in both upper anterior areas; an occasional 
was heard in the right 


posterior region, 


rhonchus upper 


This history is fairly typical of a 
majority of the cases, and the physical 
signs are similar to those found in 
patients after the acute condition had 
subsided. ‘The gradual onset in the 
first instance is noteworthy when con- 
trasted with the rapid recrudescence, 
in a few hours, of the symptoms on 
returning to work. This feature was 
present in a number of cases, sug- 
gesting a sensitization to the irritant 
on reexposure after subsidence of the 
first attack, or, alternatively, an ac- 
quired tolerance which was rapidly 
lost when the causal factor was re- 
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moved for a time. The violent char. 
acter of the second attack, no doubs 
deterred some of the patients fro), | 
returning to work. There is evidence 
that cough might exist for a time with. € 
out a patient’s leaving off work an) gf 
that a severe exacerbation occurred 
after a short period of absence fyoyy 
work. 

Unlike the cases described by Dr, 
Collis, a number of these cases gaye » 
history of gastro-intestinal disturbance 
accompanying the respiratory symp- 
toms. ‘The following case is cited as 
an example: 





CasE 2.—L. r, had 
some dyspnea and expectoration for 
few weeks, but was never off work unt 
the mill was closed at the end of July 
When she resumed work on August ll), 
dyspnea came on and increased during t! 
day; at night there were vomiting and los 
of appetite. 


The nonrespiratory symptoms occa- 
sionally occurred alone, as in the 
following case: 


Case 3.—J. T., a male weaver, 10 
regularly employed at this mill, started, 
July 14, at four looms previously worked 
by a female weaver who was off with th 
cough, and worked off the remainder ot 
four warps left on the looms. Just beiore 
the closing of the mill on August | he ie: 
burning in the throat and mouth but ! 
recovered completely during the stoppas' 


, 


On resuming work when the mill opened 


’ 


August 10, he felt quite well, but on t 
llth he felt the burning sensation 11 | 
throat and mouth, sickness, giddiness, & 


headache; he had no cough and only 5:4 
dyspnea; giddiness and a coated tons 
were the chief symptoms. ‘The gastric 4"+ 


respiratory symptoms have been met “!" 
in the same patient in different attacks. 
Case 4.—B. H., a female weaver, “5° 


16, was sick and vomited on resuming 5 
after the holidays on July 15. 


tenr 
t 
~-* ’ 
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e 


ook’s absence, while the mill was closed, 
a. returned to work on August 10; cough, 
cvere dyspnea, and a feeling of suffoca- 
son eame on in the afternoon of the same 
| ~ and she had to go home at 4 o’clock. 
Fxaminat ion of the chest on the day follow- 
. revealed no physical signs. 
Cun 5.—E. P., a female weaver, “‘felt 
‘before the holiday stoppage in July, 
+ kept at work. After extra holidays she 
sgeiatel work, quite well, on August 10 and 
orked all day, but felt the throat ‘‘smart- 
ve. At night, dyspnea, cough and 
srowing breathing, and a feeling of the 
best being made up came on and kept her 
awake all night; there was scanty sputum, 
expectoration with difficulty, and a feeling 
ickness with the cough. 
Case 6.—A female weaver, E. C., aged 
‘1, became affected the first day after the 
idays, July 18, with sickness, vomiting 
| diarrhea, cough and dyspnea; she left 
i work the next day. She returned to 
rk on July 20 and worked two days, 
when the same symptoms returned as bad 
before. When seen on September 6, 
was still weak, but otherwise was free 
i symptoms. Prior to the attack she 
i never been off work. During her ab- 
‘rom work her sister took her place at 
ms: she suffered from cough and sick- 
t remained at work. 
si 7.—This patient, a female weaver, 
of work on June 24. For a week or 
before this she had gradually increas- 
ing dyspnea and cough. After an absence 
three weeks, she returned on July 16 
y ll o'clock she had cough and was 
pectorating green sputum; she worked 
2:15 but had to send for the doctor on 
unt of cough and vomiting. The 
cleared up after a few days. 
eased sensitivity was noted by this 


> 


UASE 8.—E. S 


.5., a boy aged 14, was em- 

a tenter to a six-loom weaver 
nained unaffected. He commenced 
April. About the middle of June 


to be ill with sore throat, cough, 
e stomach, and vomiting; there 
irrhea. He remained at work till 


tvs, July 1. He returned to work 


nN 


-) and the symptoms returned, 


but he worked all the week; he was off 
from July 20 to 25. He returned again to 
work on Monday (27th) and at 11 o’clock the 
cough came on again, and he had pains in 
the stomach and back; he had no appetite 
for dinner. He worked until 4 p.m. and 
then went home to bed. He returned to 
work on August 10 and worked only one 
day; he was off until the 17th when he 
worked until the 19th but gave up and had 
not worked again up to September 6. He 
was aremarkably healthy looking boy and 
apart from a slight cold had no symptoms. 


The converse of Case 8 was seen in 
a girl tenter, aged 14, a mouth 
breather, of rather poor physique, who 
remained unaliected, while the weaver 
for whom she worked was off work 
from July 14 till August 10. The 
looms on which she worked were close 
to those on which the boy tenter, 
Ie. S., was employed. 

The cases which have been cited 
are individual instances, rather than 
types, of the illness; for it ean hardly 
be said that the symptoms lend them- 
selves to grouping on hard and fast 
lines. ‘The central picture, however, 
occurs with sufficient regularity to 
form a basis for diagnosis, namely, the 
prodromal irritation in the upper air 
passages; the feeling of obstruction in 
the breathing, described as the chest 
being “made up;”’ the paroxysmal 
cough; and the scanty, tenacious 
sputum. These symptoms commonly 
followed resumption of work after an 
interval away from it, and there was 
usually a history of some respiratory 
trouble before the period of absence 
from work, in itself insufficient to 
produce incapacity. The several 
symptoms varied in importance in the 
different cases, as might be expected, 


and the degree of incapacity showed 
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still greater differences. ‘There is no 
doubt that some, possibly many, of 
those who never left off work, suf- 
fered considerably from cough and 
dyspnea. 

Most of the acute cases appeared to 
improve rapidly after removal from the 
shed. After the first twenty-four or 
forty-eight hours, the symptoms lost 
much of their distressing character 
and soon subsided to a _ period of 
coughing in the morning and at night. 
In some cases there was a tendency 
for this stage to be protracted, possibly 
owing to more extensive, initial inflam- 
matory change, or to a preexisting 
bronchitis. 


Prognosis 


In regard to the prognosis of these 
cases, there appear to be two possi- 
bilities: (1) that the condition clears 
up after a varying period of removal 
from the shed; (2) that the symptoms 
remain, more or less, and a chronic 
condition is established. ‘To illustrate 
the second possibility a case may be 
noticed of a man, G. R. R., who was 
not employed at the mill now under 
review, but was a weaver at another 
mill in Burnley where an outbreak 


occurred in 1924. G. R. R. had 
been a weaver at the mull for six 
years; on June 4, 1924, he suf- 


fered from cough, dyspnea, and a 
“made up’’ feeling in the throat, and 
he had to leave off work on the third 
day of illness. He suffered from cough 
persistently for four months and then 
intermittently throughout the winter. 
On resuming work on July 13, 1925, 
after the annual holidays, in the same 
mill, where no new cases had arisen 
since 1924, the symptoms returned on 
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the first day of work, and he had 4, 
give up work and has been off gino, 
He feels quite well when outside and 
has tried to get outside work: now. 
there is occasional slight cough, rare}, 
any sputum, and no dyspnea whey 
he is in the open air. Examinatioy 
of the chest showed relatively dj. 
minished air entry and _ scattered 
rhonchi over the left side, back an¢ 
front; the right side was clear excep} 
for an occasional rhonchus and « 
slight harshness of the breath sounds 

Besides the chronic condition, there 
is a third possibility—that a lung 
disease is produced, resembling pul- 
monary tuberculosis. One worker 
who developed symptoms during the 
present outbreak was sent to a sana- 
torium with a diagnosis of pulmonary 
tuberculosis. Inquiry at this institu- 
tion only yielded the information that 
the diagnosis had not been confirmed. 
An account was obtained from the 
parents of a worker who was em- 
ployed in 1911 at the mill in Burnley in 
which an outbreak of weavers’ cough 
occurred; as a result of an attack at 
that time, she was off work for four 
years with a condition described as 
“tuberculosis of the throat,” from 
which she recovered. She was el- 
ployed at the mill where the present 
outbreak occurred and went off work 
with weavers’ cough on July 20, 1929. 

In some cases the symptoms in- 
cluded pyrexia, night sweats, and 
loss of flesh, and the resemblance t0 
pulmonary tuberculosis was close 
enough to cause difficulty in diagnos! 


Etiology 


Of the etiology of this disease it 18 
not possible to speak at this stage. 


2.0 
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The first thing to strike an observer 
< that it is not like any epidemic 
jjsorder which is met with in a mixed 
ommunity; it is not, for example, 
ike the common cold. While there 
are coughs among weavers, possibly 
more than in the average mixed 
population, it is impossible that this 
jisease could have been occurring in 
other mills in important proportions, 
‘or the workers’ societies would have 
heen aware of it. There seems to 
have been an unusual factor at work 
in this weaving shed which was not 
present in any other at the time. The 
fact that the cotenants were not 
affected rules out anything which 
would be common to both and specifies 

material sufficiently localized to 
avoid diffusion over the incomplete 
partition between the two sheds. 
Materials such as cotton yarn could 
not alone produce the conditions in 
one factory and not in others to which 
ithad been supplied. The methods of 
vorking were the same as had been in 
use for years without previous experi- 


ence of the trouble. Of extraneous 


sources of possible trouble, one which 
was the subject of scrutiny was canal 
water which is used in the size beck; 
this Was not examined chemically or 
vacteriologically as it might have 
veen, because it has been used for the 
purpose for years and it is laid on to 
the factory. 

‘rom the material aspect of the 
problem the most probable cause of 
‘he outbreak is the greater amount of 
Hoisture left in the warp, producing 
‘1 abundant growth of mold fungi 


~ Se, 
. 
WIC! 


daval . 
'Geveioped during storage on the 
“as and produced, on weaving, a 


dust laden with conidia, spores, and 
fragments of mycelium, which was 
breathed by the weavers. The source 
of such mold fungi or mildews may be 
the cotton fiber itself, or any source of 
contamination where the fungus finds 
a suitable medium for prolific growth. 
From the medical aspect very little 
is known of the action of mold fungi 
which are likely to be found in these 
circumstances. The effects may be 
produced by a mere increase in the 
number of particles of common molds 
which are ubiquitous and, in ordinary 
proportions, produce no known effects, 
or they may be due to a specific 
organism, mold fungus or lower form 
of fungus, the occurrence of which is 
rare or the conditions for the growth 
and propagation of which do not often 
occur. For the solution of this im- 
portant problem, a highly specialized 
technic and adequate facilities are 
necessary. During this investigation 
repeated efforts were made to obtain 
information likely to throw light on 
the causal conditions, but with little 
success. The resources of existing 
scientific institutions are not easily 
adapted to the restricted field of this 
inquiry, and while work might be 
done on either the medical or the 
industrial aspects by separate compe- 
tent bodies, the essential unity of the 
problem in all its aspects, and, above 
all, the urgent need for immediate 
action when the outbreak occurs, 
demand, rather, that suitable arrange- 
ments be laid in train beforehand. 
Arrangements have now been made, 
which should enable an investigation 
on the two aspects referred to above 
to be put in hand immediately. 
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DUST IN COTTON CARD ROOMS* 


I’. L. Mrppieton, M.D. 
H. M. Medical Inspector of Factories 


ANY years have elapsed since 
attention was first drawn 
to the baneful effects, on 

the health of the workers, of the dust 
in the air of certain parts of cotton 
spinning factories. The subject has 
been investigated both from the point 
of view of the origin and characters 
of the dust, and from the point of 
view of the effects which were pro- 
duced on the workers. Of the proc- 
esses of cotton manufacture, the pre- 
liminary stages were always the source 
of the greatest amounts of dust, and 
the dust produced in the card room has 
generally proved the most difficult to 
control during the great advances 
which have been made in the design, 
structure, and ventilation of the fac- 
tories and in the improvements of 
machinery. 


(“ARDING PROCESS 


The cotton reaches the card room 
after it has passed through the blow- 
ing room, where much of the coarsest 
extraneous matter has been removed. 
The carding machine consists, essen- 
tially, of a series of cylinders the sur- 
faces of which are closely set with fine 
needles; the effect of this machine is 
to separate the cotton hairs and to 
bring them parallel to each other, and 


+ 
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to deliver them on the doffer, yeady 
to be removed in the form of the sliver 
—the delicate rope of fluff which i 
the first promise of the yarn. There 
are two kinds of earding machines: 
(1) the revolving flat card and 2 
the roller and clearer card. The first 
deals with the new cotton from the 
blowing room and is provided with 
very fine needles, fixed in a special 
way over the carding surface. The 
roller and clearer card is used for deal- 
ing with waste and other cotton, re- 
jected or dropped by the revolving 
flat card; the needles on the rollers of 
this machine are stouter than those 
of the revolving flat card and are not 
set so close together. This type ol 
carding machine works in pairs, the 
breaker card being followed by the 
finisher card. 

The most important difference be- 
tween the two kinds of 
machines, from the point of view ol 
the dust produced, is that firmly ac- 
herent extraneous matter, husk, an¢ 
immature hairs will be more fre juently 
liberated by the revolving flat car, 
whereas broken and short staple col 
ton hairs with less extraneous matt"! 
will be produced by the roller ane 
clearer cards; where the waste treates 
in the latter type of machine contain 
impure, rejected cotton, however, this 
difference will be reflected in the cus! 
»nroduced. 


earding 
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STRIPPING PROCESS 


\t frequent intervals the cards have 


he eleared of the adherent cotton 


vbris and dirt which tend to be 
tained between the needles on the 
is and to reduce their efficiency; 


mii~ 
iil 


‘iis is done by stripping the cards. 


Lil 


There are varlous ways of stripping 


Vy ‘he ecards; two or three of these 
: yethods may be employed on the same 
: ~  wachine: The hand strickle, which is a 
e kind of wire brush, is a simple appli- 


anee which produces much dust; vari- 
ous kinds of brushes made to revolve 
by power, with or without localized 
exhaust draft, all produce more or less 
Just; so-called vacuum — strippers, 
| which can be applied close to the sur- 
face of the ecard, are of the type most 
generally free from the production of 
dust, the dust being removed by 
: strong suction along the duct system 
| to the extractor. The vacuum type of 
stripper, however, 1s not completely 
‘lective in clearing the cards and re- 
course must be had, at intervals of a 
week or so, to the use of the revolving 
orush. Subsidiary processes of brush- 
ng and dusting the machines might, 
vith benefit, have vacuum cleaning 
methods substituted for the prevailing 
practice of throwing the dust into the 
‘tmosphere, Stripping of the cards 
i (one by teams of men whose whole 
‘me is occupied with stripping and 
grinding the ecards. 


GRINDING PROCESS 


(iin Ate ich j 
‘winding, the purpose of which is 


-siarpen the points of the needles 
“He card surfaces, is done by plac- 
! ) 4 lar ’ Ar 7? 

>“ Toher, covered with emery cloth, 


““INst the surface to be ground ; 





the roller is then allowed to revolve 
slowly and requires little or no close 
attention. The first few revolutions 
of the cylinders, after mounting the 
grinding roller, are sometimes accom- 
panied by the evolution of clouds of 
fine, irritating dust. 


Data FROM Dust DETERMINATIONS 


The present investigation was 
undertaken in order to provide some 
data with regard to the character and 
quantity of the dust given off in card 
rooms, with special reference to that 
occurring during the stripping and 
grinding of the ecards. The means 
adopted were the taking of dust 
records with Owens’ jet dust counter 
and Owens’ settlement dust counter, 
and the making of observations on the 
processes as carried on in eleven fac- 
tories in Lancashire during July, 1925. 

There are three main variables: (1) 
the kind of cotton; (2) the general 
condition of the factory relative to air 
space, floor space, separation of proc- 
esses, number of machines working, 
and general cleanliness; and (3) the 
provision of general and localized ven- 
tilation. So great are the effects of 
these factors and so wide are the lim- 
its within which they vary, that no 
basis of comparison can be said to 
exist between one set of conditions 
and another. The effect of this varia- 
tion on the value of dust determina- 
tions is such as to set aside any con- 
clusion to which this or that count 
may seem to point, and to indicate 
that only general evidence of the man- 
ner in which the atmospheric dust 
varies in amount can be adduced as 
the result of this investigation. 

More definite, however, is the evi- 
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jonce regarding the character of the 
jyst. In all the samples the same 
woneral characters are to be found; 
chile the particles vary greatly in 
»ymber, and while in different samples 
‘his or that ingredient predominates, 
ss single characteristic 1s peculiar to 
ai kind of cotton or to one set of 
onditions. The greater bulk of the 
just is composed of vegetable débris 
of many kinds: fragments of cotton 
hairs. and of husk, fungus mycelium, 
-onidia, spores, ete. One variety of 
jarp-pointed hairs could be found in 
varying numbers, usually scanty, in 
very record; from the microscopic ap- 
searances of this hair, it seems unlikely 
‘hat it would constitute an important 
ctor in health impairment. Mineral 
matter is present in every record and 
varies within very wide limits; the 
general characters are rounded parti- 
cles or masses from 2 microns to about 
() microns, commonly from 10 to 20 
microns; some of these are smooth 
spherical or ovoid—that is, fine sand. 
The data presented in Table 1 are 
cerived from a series of thirty-one dust 
jeterminations made with Owens’ jet 
dust counter. This instrument in- 
sures that a very high proportion of 
the finer particles present in the at- 
mosphere are collected on the record, 
together with a considerable amount 
of the dust which can pass through the 
et orifice which is 0.1 mm. wide and 
Hem. long; long fibers or large masses 
“husk, ete., would not be collected by 
‘his instrument, and for these the 
ecords of the settlement dust counter 

“an be studied (see Table 2). 
“moke particles are notably re- 
‘iced in those records which show a 
‘igh count of coarse vegetable par- 
In order to make the results 


S< ] 
LIC ARG 





comparable, therefore, particles under 
1 micron and smoke aggregates have 
been excluded from the counts of 
records, except in the case of grinding 
records, for which it is important to 
include small particles down to 0.5 
micron in size. 


Jet Dust Counter 


Carding.—More dust of a kind liable 
to be inhaled is sent into the atmos- 
phere from between the flats of re- 
volving flat cards than from the 
coffer, and the particles from the latter 
tend to be larger. The general effect 
of different kinds of cotton on atmos- 
pheric dust content can be seen from 
samples 8 to 12; these are arranged in 
order of increasing counts. It will be 
noted that the doffer samples, numbers 
5 to 7, are of the same order of density. 
Comparing the samples from the rol- 
ler and clearer cards with those from 
the revolving flat cards, it is evident 
that the counts of particles in the 
former series are much lower in every 
instance than in the latter series. 
There may be several factors produc- 
ing this effect, and of these the follow- 
ing may be mentioned: The construc- 
tion of the revolving flat card permits 
a closer approximation of the sampling 
instrument to the point of origin of the 
dust, and in this way a larger propor- 
tion of the escaping dust will be caught 
in the instrument; cotton waste may 
be supposed to contain less of the fine 
dust than does the new cotton, and it 
is the fine dust which increases these 
counts; the action of the revolving 
flat card is, probably, of a more inti- 
mate nature and thereby tends to liber- 
ate more fine particles. 

Stripping. —With Cook’s stripper 
(a vacuum type of stripper which acts 





ae NE oe 


— 


ees oe 




















ES 








~~~’ peer» I I l % 


BEOVOA Burichia ts 





*¢ fUDUIOR AY 











puke “ysnp [Prout ‘SAIBY U027}00 OULOS “pavo 1OYVOIG BJO JDAOD IOYJOP ur) "OTSB AA ry =" ns g “< 
“ysny O[FIIE Aaa -Szo/doup “O1ST AM 
[10 ur POXY av SOpoTpaed ouly Jo uoly “paBvo doa uIqqogd fO UOTQAOd | 
Re 2 é > P in sai - > Q . 12 > | hapa | ee 
6 -10do0ad IIR] -[BIOUTUT st HIP Jo HSOJT | -1B9]O Pup 1O[]OU SUTYIOM BJO JOA, uG_ | -Oad YIIM oystn plByy | y | ¢ 2 
7 SPLD,) 49409). pup LOO 
eee a i Rte neanten niece nereatientthneneaa 
— 
0 S89001q Surpary 
> ~ eee ee eee 0 ee 
an | 
ee "Say | 
seal “ed peaouru puv syuswseasy Jouy | ‘ul0O0d 
e 9UIOS FSIIBY U07400 MOJ 8 Lasuap yon | PAB2 JO uorns0d Peys jo appr uy “UBOLIOULY MorT I St ji ° 9 
on ‘SPuUry [][B Jo Ip yonyy | ‘WOOL Pavd Jo UOISU9}X9 UT 'b o[dues 107 sy JUIBY ¢] Oz re Cc 
m ‘u0q}00— | 
= AVIp @ A]} UepIAo—spury SNOLIBA | “UBIPUT “oT 4saq 
. ‘ 
= JO sjyuowSeay puv siIey 04400 | puv uBolioury MOT 
a » 6 > > ANacwm r . > Sin > ‘ iS . r *.* 
at WOYS !]BiourUl vuYy PUB asuROD yonyy | WOO] pao v618] JO appru Uy} pues prur JO SSUIXITY | +S | OT | PF 
" “mOO0d | 
o "Co I eg | | 
me S}UOWMSBIy Ysny MO] B | P4BO Jo pus yqaou Ul plvo yey Sur | | 
~ : [VOUT ouyy puB asutoo -SIIBVY U0Z}OD | ~AJOAaL Jo }UOIJ UT IBAOD OpUud]Bd UY) ‘UBIVd AST PUY V | é ; °° e 
<t ‘S9pred [esouru pur | | 
Gs SIOGY Moy v WIP 91997 A|qvyavuay | ‘WOOL PIvd Jo 9/PPrIur uy “URTVCADY qsagq y cc 6UC«#+SéC(‘<‘ ss z 
. - \ 4 | 
= ‘Uy puB asuvog | | 
» , ‘ ‘ J , bad , 4 ‘ . » ¥ r r | r > ee 
© —|P10uluL pur sny ‘surey U0}}05) | (UOOT PlBd JO pua Yinos uy | UBIdAD MOT | V | G a | 
-_. ae Spacnitetiineea peldenciieeoean ces ree are cuieieeiasees j | ! | 
(s = LT ie — ee eae a neta abies 
oo MOO PAwy Jo ary [Biguar 
= elie ——eaatnetnneeaneenenees 
— fs = i Cie eee Oe “nee eee fA | me 
(2) | (9) | (¢) | (#) ‘SF 6) |) 
| m4 | | 
xy | sy =“ ny 
| > | £8 | © | BO 
GHOOdu ATdKVS JO SounOSs NOLLOO 4 | 5 » | Bn 
; | & ze | «&g 
5 A | & | & 


GILNIOO LSaq LNAI TLLAS SNODMO HLTA NUMV.L SY'TdINVS INOUA VLYG INIMOHS—Z UT VL 


_— 
= 
= 











- nee 
ee 





——— . _ a 
ae —— 
































‘N09 03 77 WIOA] OZIS UT AIBA SapOTZIed | 
a jesourm {ojo “yYsny jo sqyuowisBly | ‘Surdd1iys 10338 AlayBVIpaurM Udyey 





























—_— 
= puse sirey u0qjoo Aperyo “ysnp yonyy  suINjOA ysry {pivo JoYystuy Surpuis yy ‘ayseyy YD cl e LT 
SPLDJ 19403) pud 19)}0Y 
‘sqyajdoup io ut Ajquyoid | | | | | 
‘sdnois ul AjUOWUWIOD paynqriysIp | ‘SUIPULIS SULINP piv YBY SUL | | | | 
saporjivd ouy ‘10}48Ul [BIeUTW YonTY | -AJOA@I UO WOOL p1vd JO pus YyNOS UT ‘usydAsy MoT | Oy | C i = | of 
Pld 10), 4 bur.ajoaay 
op, sso001g SuUIpUll’y 
— 
— ee ail _ ; ee _ 
oO 
Ss alqey 
rH -950A 918 sapotzivd Jo ysou sdvysod 
Q iz ynoqe 03 uMOp Sursues sapoysed 
F[ = -JBIVUTUT PUB U0}}09 Jo szUOWISBIy ‘19A09 UO YSNBYy 
s [suis ‘azIs suy jo Ayeryo '4ysnp yonyy | -xX9 ‘piwo saystuy jo JepuljAd JaAQ "O]SB AA ') f I eC] 
' “UIUr 90'0 
a YORII [VIDUIU JO Safd1I}ZIBd | BUOISBIZO 
Ce, ‘jeioulu pues ysny jo sapoyied 
C4 ][euis pue siaqy u0zj09 May B JO 
Ss SUI}SISUOD ‘ET V[dUIS UI 4BYY Jo Ji BY ‘ysniq 03 potdde A[joaIIp you ysney ‘a]SBM PUB 
. uBsy} Sse] YONnuI AJOA Ysnp Jo yunoWy | -xo qZIM ysniq Jamod Aq Suiddiiys yy | (GS “y) UBOLIEUTY MOT d CT I El 
4 ‘sso001d Aqitp AOA 
cy — UW T'0 07 dn saporjaed [Bi9urTU ‘qsney 
S2 pus ‘ysny ‘sirey u0zjoo ya10ys Jo -xo ynoyym Surdd1wys pusy Zurmnp 
las SuIjsisuod stuiqop jo Ayyuenb asi, y | Jayop pus JaputjAd yove auIN]OA 9UG ‘OJSBM PIBY UIyZOA¢] e) J z ec] 
II ‘paso]d pooy ysneyxe | 
ejduies wold] QuoJayIp Ajsuryiys JON | jo yonp yQIK gnq JT] s[dwes se oweyg | “[][ ajdurvs JoJ sv auiRg H | #1 | C2 al 
‘sapoasd Jouy pus ysny ‘pooy ysneyxe porjdde Ajasoyo yy | 
OUIOS [SIIVY U04JOO Maj B fasuNp YON | JopuljAo puw Jayop yoRs suInjoA sug ‘UBITLIOUIY PUI poor) | I] 0] ve Il 
‘1BIJOBIBYO BUIBS JO | ‘6 o[dulvs UL SB YSNBYXe 
sapoiyzivd {4 o]duiws uvyy osuep a107" | [pavo YR] DuLATOAVI Jo 1apurpyAd IVAN ‘¢ afdults 10} sv oulIty J 0 I Oj 


‘MOP SUIQOVOA Soporyavd [Bioulul Mo 


R ‘SJUOULHRAY AOU JULOS pue SITY Usnag u© pooy ISNBVUXG LUITLIOPA 
HMOYJOOD [[BVUIS Moy VW 64Snp OPFBBIp Aawog 


“pPawBwo Brae! SULATOAOL jo AOPJOp AMO TIVWOT A AALY Frarert y | t | f> 


~ 


BEDVOIgg AuUtricisajs; 

















+ 
4 


re. + 
4 N } 
4a 


TAL HYGH 


» 
\ 


STI 


JOURNAL OF INDUS 


, 
4 


THI: 


) 


14( 


‘plooai1 oy} AQ PouIezod St UvYY OUTYOVW oY} WOAy Sur 


| 
. wow 


VJ 10}4VU Josivoo Yonyy ‘o1aydsourye 


‘OOBVJANS VSAV] AJOATPVIOI IO 


[VAOUIII OY IG OF} SUBVS JSNCYXYI JO JVI}fo oY FEY) OS GI UlOAJ VOPJOD JO DIUOISGV Vy 


’ 


, WU TOF In sojorzand 
puvs YOOUIS A[JSOUL ST [BAOUTUT SW 
cy 03 dn ysny jo suonsod Apowy 


; d10UI 
10 NQOT 03 dn snosoumMNuU AAR] solo 
-1q1vd DAISBIGE 'SIBGY U0JJOO MOF AOA 
‘aAtswiqe Ajquqoid ‘Woop, 03 dn 
snowounu sopoyied yRioutwm fsarey 
U0}}O9 Suo] Jo QuNOWB a{[qRIOpISuo,) 


quOoOduU 


| 


“ULO7 POU 


| ysnoryy suey “ojo fysny asavoo 
| YORRO OF JopsoO UL OUTYORUT JoyBoiq | 


gyeq soddoy poAordur Mou Jopul) | 


Dp. 


T 
‘ 


t 


, 
* 


WIIM yng ‘gp ojdues ul sv Surpuus yy 


) 


. 


WOO Ff SUIXTITY 


1) ySHVYXo 


‘ ISNCYXO }nOY }EAN 


LITA] O pu 1o]jod SUTPUTLG \ Al] 


PINMIDILO. ) 
i ° ; 


SSOVIOA | oUTpul 


(¢) 


ATdNVS AO AOUaAOS 


por li] Oo, ) 


GC OW LAV AL 


UGBIPU] .JTSBM MO'T 


“4 





‘ 


) 


6G] puev eT sordun 


“pu 1S] BIS 


‘doap puv 


NOLLOO 


‘ST oydtues 10, sv owty 


, 
, 


S$ UJIM Yq 


AVIARIS 





| 
| 
| 





pul DULUABISO }Snp SNOLAgO oN 


weds MOT JO saporzaTd 
VUITIPIP 9qeypou ayy, ; 


~ 
“+ 


i 


Of 


QO] 





~~ 
. 


+ 


INQIOA 





VIGNVS 





— 


AO °ON 


1O 


- 








DUST IN COTTON CARD ROOMS 447 


strong suction, closely applied to 
. fece of the card) (see sample 20) 
ant is given of the same order as 
‘he general air of the same card 
see sample 4), indicating that 

‘< no substantial increase in the 
-yherie dust by this process, and 
,o general air current is from the 

to the duct. Stripping with the 
-eyen when this 1s fitted with a 
wim exhaust, liberates much dust 
‘> the atmosphere (sample 21). The 
effect is found in stripping roller 
| clearer cards by hand, in sample 
‘hough the count 1s much less in 


1 '? va 
on | 
Pit Ve 


(rinding.—The samples were taken 
ith the instrument close to the grind- 
vy roller in each case, so that the 
represent the atmosphere at 
point rather than at the breath- 
ing level of the worker. The grind- 
process is automatic to a great 
nt and does not necessitate the 
tinuous presence of the grinder. 
usidering the intermittent exposure 
‘he worker, and the relatively low 
ts of particles of abrasive under 2 
ous in size, the hazard of dust 
‘tion to which strippers and 
cers are exposed cannot be said to 
vsiitute a substantial danger to 
1, in so far as the abrasive is 
erned. In all probability the 
' kinds of dust are more capable 
cing injury. 


Seltl bhi¢ nf Dust Counter 


samples taken with this instru- 
ive described in Table 2. The 
ent has been used in some of 
rinents as a volumetric test, 
is a time exposure test. In 
etric tests, the ecubie content 


esented by 1 volume (col- 





umn 2) is 7.854 ¢.c. In the other 
tests, a circular plate 1 em. in diameter, 
with a surface covered with an adhe- 
sive, was exposed for the time indi- 
‘ated in column 8. The records have 
not been counted in any of this series 
of samples, since the more accurate 
method of the Owens jet dust counter 
was available. The records show, 
however, the character of particles too 
large to pass the jet orifice of the 
Owens instrument. The results ob- 
tained by the two methods are in 
general agreement. 


CONCLUSIONS 


Any deductions drawn from the data 
submitted in this report have only : 
relative value, absolute comparisons 
being impossible, owing to the variety 
of important disturbing factors to 
which reference has already been 
made. The dust to which strippers 
and grinders are exposed has been col- 
lected from a variety of sources, and 
no special constituent of this dust has 
been discovered which is known to 
exert a specific action on the respira- 
tory organs. The cause of the dis- 
ability produced among these workers 
must, therefore, be a matter of conjec- 
ture until further special investigations 
ean be carried out. The constituents 
of the dust are emery, cotton hairs, 
other parts of cotton, mold fungus 
(mycelium, conidia, and spores); and 
extraneous mineral matter. 

IXmery is not present in the atmos- 
phere in such quantity or in such a 
fine state of division as to constitute 
an obvious danger to health; the 
fact that continuous close application 
of the worker is not practised removes, 
still further, the risk of danger from 
this constituent. 





oe 


ne oo 








ee ee a 

















ee 











448 


Cotton hairs and other parts of cot- 
ton are present in excessive quantity 
in certain of the stripping processes, 
and breathing the atmosphere charged 
with these particles produces dis- 
comfort in a person unaccustomed to 
the dust. Itis probable that this dust, 
in excessive quantity, is capable of 
producing changes in the lungs after a 
long period of exposure; the nature 
of this change would be toward 
chronic bronchitis. 

Mold fungus, present in the form of 
conidia and spores, has presented an 
interesting problem in another phase 
of cotton manufacture with regard to 
its possible action in the causation of 
respiratory disease. There is no doubt 
that cotton commonly harbors mold 
fungi which are capable of producing 
symptoms involving the respiratory 
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system, though there is no defini, 
evidence, at present, that any gy}. 
stantial incapacity is produced in thi: 
way. It may be that the chronie pro. 
gressive symptoms of disease whic) 
lead to disability among strippers aq 
grinders of carding machines are dy, 
to the action of mold fungi, acting 
either directly or indirectly, and de. 
pendent or not on a _ concomitant 
action of other constituents of the dust. 
The subject seems to be of sufficient 
importance to the industry to merit 
extended investigation. 

Extraneous mineral matter is pres- 
ent in all the samples, but an examina- 
tion of the physical characters of this 
constituent of the dust does not sug- 
gest that it alone forms a source of 
substantial danger. 











THE PRESENCE OF MINERAL OIL IN THE ATMOSPHERE OF 
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COTTON SPINNING ROOMS* 


li. L. MippiLeton, M.D. 


H. M. Medical I 


\. THE course of an investigation 
into the microscopic characters 
of dust in cotton carding rooms, 

the presence of minute droplets of oil 
was observed on the records of the 
atmospheric dust. From this obser- 
vation the inference was drawn that 
oil, in a fine state of division, may 
exist in the atmosphere of mule spin- 
ning rooms, and the investigation now 
to be deseribed was undertaken, at 
the request of the Mule Spinners’ 
Cancer Committee, to elucidate this 
point. 

‘our mills were visited in Septem- 
ver, 1925, and samples were taken with 
‘wens jet dust counter in the mule 
rooms and, as a control, in the card 
rooms Of three of the mills. As a 
‘urther control, samples were taken at 

mill where only ring spinning is 
carried on. 


\ word of explanation with regard 


+ 4] 
t) i 


ie Instrument is necessary. The 
‘ens jet dust counter is devised for 

collection of fine particles of solid 
‘ter from the atmosphere, in such a 
Yes to permit of subsequent exami- 


')il 


1 and enumeration under the 


‘cope. The principle by which 


icles are made to adhere to 
‘Ss slide on which they are col- 

ra clay . " : 

‘Gepends on the damping of the 


ator publication April 22, 1925. 


4 





nspector of Factories 


particles by the insertion of wet blot- 
ting paper in the collecting chamber, 
the effect of this procedure being to 
cover each particle with a pellicle of 
moisture which evaporates after it 
reaches the plate. The writer, regard- 
ing the collection of oi] as not involving 
the damping principle and desiring to 
avoid any complications with dust, 
omitted the wet blotting paper from 
the instrument while taking the first 
eight samples. The result was en- 
tirely satisfactory with regard to the 
production of a clear record of oil 
droplets, with very little dust, but 
considerable difficulty was experi- 
enced in finding so inconspicuous a 
record; for the remaining six samples 
the damping method was therefore 
used. 

The results of the examination of 
the records of samples taken are given 
in Table 1. The dimensions of the 
droplets refer to the surface covered on 
the slide; the actual diameter of the 
droplet in suspension in the atmos- 
phere would, of course, be much smal- 
ler. It is evident that these droplets 
are not mere splashes, but that they 
will behave as fine particles and remain 
suspended in the atmosphere. ‘There 
seems to be no ready method of prov- 
ing beyond doubt that these droplets 
consist of a fixed oil. The only other 
liquid which suggests itself is water, 
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TABLE 1.—SHOWING DATA FROM SAMPLES OF MINERAL OIL TAKEN WITH 
OWENS’ JEP DUST COUNTER 


- 

t SOURCE OF SAMPLE | RECORD cig 

sa droplets in 1 e.c. of a 

1 | A | Mule spinning room, near open | ...............0ceee: 6S; majority about 3 
door of carriage of mule no. 6. varying from ? 

1Ou. 

2 \ | Same asforsample 1, at breath- | .................0... 42; all under 5, 
ing level, with all carriage | cept 1 larger and o} 
doors closed. | irregular shape ovw- 

ing to coalescence 
A | Card rootn, at Dr@sthing 16VGl, | ucikc ck docs vcd ccescess 10; up to 10u. 
between roving frames. 

{ | B | Lower spinning room, near Car- | ......... 0. cee eee eee 13; majority about 2 

| riage of mule no. 2 with 1 car- to 3u, 1 of 10 
| riage door open. 

f 1} | Same as for sample 4, at breath- | ............... 0. eee 12; majority 

| ine level, with all carriage Dp. 
doors closed. 

G6 | I | Card room, at breathing level, | Not distinguishable; | Majority 3 to du. 

| between roving frames. whole slide covered 

| with fine droplets,! 
averaging 20 over | 
area 0.19 mm. 
square. 

7 | C | Top ring spinning room, 3 ft. | Notrace found. —s |. wc eee eee eee ees 
from floor. 

S | © | Same room as for sample 7, | Very scanty; some 1; majority about 
between frames near wall fan. droplets scattered 

over slide. 

G?| D | Lower mule spinning room, at | ..........0cc ce eee ees 37; largest, Su. 
level of mule earriage with 
all its doors closed. 

10 | D | Middie mule spinning room, at | Very little oil; droplets) 4; largest, Su. 
level of mule carriage with all sparse in other parts 
its doors closed. of slide. 

i! D | Same room as for sample 10, at | ......... cece eee eee 38; majorit 
level of mule carriage (1 see- Ou, | of 100xu. 


tion of mule oiled 5 min. be- 
fore taking sample) with all 


its doors closed. 


+ 


iThese must have fallen on the slide during the few minutes of exposure to 
i! the ecard room. 

The use of the damping chambers in this and subsequent samples is followed 
collection of much more dust than in samples 1 to8. Some of the droplets contain &™m™! 
solid particle; a few larger particles or masses of dust are surrounded closely )) 


ot!; many droplets, however, are free from visible partic 


1 


les, and many particies 


surrounded by oil. 
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TABLE 1. 


—Continued 








(>t ANTI L 1 


MILL 





| 
| 

SOURCE OF SAMPLE | 

| 

Se | 

| 

Mule spinning room no. 1, close 
to mule earriage with ali its 
doors closed. 

Same room as for sampie 12, at 
breathing level in window 
space. 

|; | Card room, at breathing level, 

between roving frames. 


COUNT 


RECORD ‘ ‘ 
(droplets in 1 ¢.c. of atr) 





Very little of. er majority 4 to 10g, 


Ll of 2Ou. 


Very little oil. | lto2; majority about 


Su, atew up to 20g. 


Secanty oil; more nu- | 2; from 8 to 20g. 
merous and smaller 
droplets on other 


” } 


parts of slide. 


is possible that the dust particles on the record took up or obscured the smaller 


in their vicinity. 


this is scarcely possible, for the 
‘er of condensation rapidly evap- 
tes from records taken with the 
uping chamber, and crystals are 
ten found when soluble salts have 
present inthe atmosphere. That 
ese droplets are not usually pres- 
in the atmosphere, and that this 
carance of droplets 1s not com- 
found in dust records, can be 

ed with the force of experience 


ured from the examination of 


hundreds of samples taken 

om many different sources. 
it is assumed that these droplets 
usist of oil, and the evidence is in 
port of this view, the results enu- 
‘ted in Table 1 seem to indicate 
‘he amount of oil present in the 
sphere in this very fine state of 
is greater in the mule spin- 


— 


“£ rooms than in the earding rooms 
same factories and in the 
if room of a ring spinning 


, 
) 
iit? 

A ii 


“amples taken with the door of 





the mule carriage open gave higher 
counts than the corresponding sam- 
ples with the doors closed, and a 
sample taken near recently oiled 
spindles gave a count of 88 droplets in 
1 ¢.c. as compared with a sample, 
taken from the same place after an 
interval of two hours from the last 
oiling, which gave an almost negligible 
count of 4. These results point to the 
origin of some of the oil droplets. 

The significance of the presence of 
the oil droplets lies in the fact that 
here is a possible explanation of the 
access of oil to parts of the skin which 
are neither exposed to oily surfaces, 
such as machinery, nor in contact with 
saturated clothing. Whether or not 
the amount of oil which can gain ac- 
cess to the skin from the atmosphere 1s 
sufficient to determine the occurrence 
of a lesion, it seems possible that a 
cumulative action may be produced, 
even by minute quantities, on such 
skin structures as present a low sur- 
face tension to oil. 
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METHODS 
AND ITS EFFECTS. 
Othe fa. 


INVESTIGATING VENTILATION 
By H.M. Vernon and 

Med. Res. Council, Special Rep. 
No. 100, pp. 71. London: H. M. 


Stationery Office, 1926. 


OF 


Series 


‘This report is concerned with venti- 
lation problems of interest to both the 
hygienist and the engineer. It 
divided into four parts, each of 
which is well illustrated by photo- 
graphs and eharts and concludes 
brief list of pertinent 


is 


‘ 
‘ 


with a 


references, 

Part I. The Measurements of Varia- 

the Velocity and Tem- 
of Air Currents 


and J. J. 


tions in 


fe rature 


H. M. 


Vernon Manley 


The authors state that “in work- 
rooms the air currents move not only 
horizontally, but to no inconsiderable 
extent in a vertical direction.” A hot 
wire anemometer was designed to 
measure these currents or “rapid oscil- 
lations of air velocity.’ It consisted 
of three platinum wires in three planes 
at right angles. The wires formed 
part of a Wheatstone bridge, and a 
0.5 ampere current heated them to 
about 130°C. The changes of resist- 
ance produced by variations in the 
velocity of the air currents were 
indicated by a galvanometer, which 
was read at intervals of 23 seconds. 
The apparatus was calibrated by com- 
paring it against a kata-thermometer 
in a small wind tunnel. 

‘‘In order to measure rapid oscilla- 
tions of air temperature, a thermopile 
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consisting of 20 iron-nickel junctions 
was designed. The wires were fixed 
to a wooden ring, and the upper june. 
tions were hammered very thin, whijs 
the lower ones were protected by ap 
annular trough of brass (or wood. 
The thermopile was connected 
dead-beat galvanometer. It was ealj- 
brated by dipping it into wate: 
different temperatures, and |} 
it from one room to another of a differ 
ent temperature. 

“Control observations showed that 
the thermopile was unaffected by 
changes of air velocity, though rapidly 
responsive to changes of air tempera- 
ture, whilst the hot-wire anemometer 
showed the reverse response.” 

The control observations and calibra- 
tions are all given with both anemom- 
eter and thermopile arrangement 
described in sufficient detail so that 
anyone interested can duplicate Dr. 
Vernon’s instruments or check his 
results. 


to : 


ibe 
4 \ 


y Pm a ; 
\ taking 


Part II. The Calibration of the Kate- 


Thermometer 


H. M. Vernon 


In this section the author describes 
investigations into the accuracy © 
the dry kata-thermometer for ! 
uring low velocity air currents 


both horizontal and vertical 
tions. ‘The low velocity observatio™ 
were made by the ‘whirling 


method, at an average 
of 57°F., whilst those 


temperatur 
at 


yelOoUul 


over a metre per second were 1) 
452 
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shiefly in wind tunnels, at an average 


re7O 9) 
‘emperature of 67°. 


The author summarizes this chapter 


as f( lows ; 


The “factor” of the kata-thermometer is 
: sot constant. Observations made on three 
: katas in two forms of chamber showed that 
, + varied by £0.34 per cent. for each degree 
' : above or below 57°F. 

Qwing to the variability of the factor 
and to a less extent to other reasons, the 
relationship between the H /@ values and air 
velocity is considerably affected by temper- 

. | ature. The temperature correction which 
' has to be applied to the ascertained H /¢ 
‘s smaller and smaller the greater its magni- 
tude, for it ranges from 0.44 per cent. per 
-, with an H/@ of 0.27 to one of 0.10 per 
cent. with an H/@ of 0.60 and upwards. 
\ table of equivalents between H /6 and air 
velocity at various temperatures has been 
constructed. 

By means of a small wind tunnel, which 
could be fixed vertically as well as horizon- 
tally, the response of the kata and the hot- 
wire anemometer to vertical air currents 
. was tested. The kata is quite unreliable 
ior measuring descending currents, for 
with an air velocity of 300 ft. per min, it 
indicates only a third the theoretical, and at 
ower velocities it gets more and more in- 
accurate, till at very low velocities it gave 
s an If @ of 0.24. The hot-wire anemometer 

indicates about two-thirds the theoretical 
ocity ‘as measured by vane anemom- 
eté r . 

With slow ascending air currents the kata 
‘moderately accurate, but at high veloci- 
es it indicates considerably lower values 

the theoretical, 


| | III. The Influence of Cooling 
- rower and of Variability of Air 


rents On Sensations of A ir 


ovement 


Vernon, T. Bedford, and C. G. 
Warner 
vably this and the subsequent 


: oe 
' i 
i 


be of most interest to those 


3 
li 





concerned with ventilation—particu- 
larly since Dr. Vernon criticizes, in no 
uncertain terms, the work of the 
Research Laboratory of the American 
Society of Heating and Ventilating 
Icngineers on the development of their 
two effective temperature scales and 
their comfort zone applying to one of 
these scales. 

Vernon claims that the Pittsburgh 
studies took no account of acclimatiza- 
tion and that the methods used and 
the conditions of the experiments 
were unnatural. His arguments are 
based on what appears to be a rather 
surprising lack of understanding of 
the Pittsburgh work. On page 33, 
line 15, referring to saturated air he 
mentions “combinations of effective 
temperature and air velocity.” One 
of the advantages of the effective 
temperature scale is that it includes 
air velocity. He means, presumably, 
conditions of saturation with various 
air velocities which give the same 
effective temperature. That he has 
misunderstood this rather fundamental 
point in the effective temperature 
investigations is evident from his 
statement, three lines later, that “‘ef- 
fective temperatures are likewise dry 
bulb temperatures” in five examples 
that he cites. To only one of his five 
does this apply. He implies | page 54) 
that in determining the two effective 
temperature scales the subjects passed 
back and forth between two rooms 
differing widely in conditions of tem- 
perature, humidity, and air motion, 
In some experiments the conditions tn 
the two rooms varied widely —how 
else could widely differing conditions 


be compared?—but in the majority 
of the experiments the two rooms 


‘yc 


differed by only 2° or 3° dry bulb 
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temperature. ‘This wasespecially true 
of all experiments at or near the region 
of the comfort zone. 

On page 34 Vernon points out that 
in the establishment of the comfort 
people normally clothed 
Houghten and Yaglou’s results showed 
a higher optimum comfort line if this 


zone tor 


line were approached from high tem- 
peratures than if it were approached 
from The reader might infer 
that the Pittsburgh investigators were 
In their outline of 
the program for this particular in- 
Houghten and Yaglou 
mention the following procedures, both 
of which were carried out (Tr. Am. 
Soc. Heating and Ventil. Eng., 


vol. 29, pp. 361 and 362): 


low. 
unaware of this. 


vestigation 


1923, 


lL... . The 


of the zone to be established by approaching 


lower and upper limits 


them from both higher and lower temper- 
atures so as to compensate for any possible 
effect of acclimatization. 

2. Verification of the slope of the effec- 
tive temperature lines in the comfort region 
bv primary sense reactions of individuals 


wearing normal clothing. 


On page 364, Figure 3, of this same 
article Hloughten and Yaglou present 
the eolleeted data from eight two-hour 
tests for determining the comfort zone. 
[t is presumably from these data that 
Vernon concludes (page 34): ‘‘Read- 
Ing oft the temperatures recorded in 
one of their diagrams, we found that 
on anaverage the comfortable effective 
64.6° when = ap- 
proached from the cold side, and 65.5°, 


temperature Was 


or nearly 1° higher, whey approached 
from the warm side.” 

Another not 
pointed out by Vernon) which a statis- 


matter of interest 


tical analysis shows is that once the 
optimum comfort line was reached, the 
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subjects were more sensitive to changes 
toward “too cool” than toward “to, 
warm.” This might well be due ¢, 
increased insensible perspiration eays. 
ing the subjects to be more sensitive 
to cooler than to warmer tempera- 
tures—an effect which certainly mus 
be important in seasonal acclimatiza- 
tion. In the Pittsburgh experiments 
this effect might possibly have heey 
reduced by making the experiments of 
much longer duration. As these were 
performed, the subjects did not pass 
through the entire zone in one experi- 
ment but only through either the 
upper or the lower portion. 

The difference of ‘‘nearly 1°” (given 
by Vernon) between the two optimum 
lines (approaching from the cool and 
warm sides) Houghten and Yaglou 
reduced to about 4° 
combining the two curves. 
ting the possibility of a maximum erro! 
of 3°, is thisimpractical? Can anyone 
tell within 4° the temperature of 
room he enters? 
forth between 
he may be able to judge which | 
warmer or cooler, but, if Vernon 
objections are valid, then the average 
observer (not a trained subject) show! 
be able to judge within 3° the tem- 
perature of a room he enters. ¢! 
tainly Dr. Vernon would make 
such claim. 

Vernon’s method of judging senss- 
tions of air movement was on t 
basis of an arbitrary scale of 5 Ww 


by purposely 


4 # of 
SACI 


Passing back and 


two rooms 3° apart 


number § being “very fresh’ 
number 1 was “very stagnant.” Thre 
observers made records of their sen 
twelve different fact 
giving in all 432 observations toge' 


determina 


tions in 


1 yi 
L122 


kata 
Analyzing his resu: 


with which 


included. 


~ 
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wonths and seasons he concludes 


(> 4 


} 0) 
hn 


luce a given sensation of air move- 


‘) winter required a cooling power 
one unit higher than that required 
ser. This was due to acclimatiza- 
nd the mean cooling power (in rela- 

to a given sensation) was found to 

eradually from month to month 

‘he mean temperature changed. 
it was found that the various degrees of 

experienced in faetory air 

lune entirely to differences in the air 
rature, whilst the various degrees of 
reshness’’ were due chiefly to differences 
Vi ocity. The cooling power of the 
ermometer combines these two va- 
etter than anv other known meas- 
the correlation ratio of cooling 
air sensation was found to be 


summer, and .790 in winter. 


comparison of these correlation 
ios with those from the Pittsburgh 
lies on effective temperature and 
@inite physiologic reactions (Tr. Am. 
Heating and Ventil. Eng., 1923, 
29, p. 300) lends no support to 
non’s argument on the alleged 
iority of the kata to the effective 

ire seale as a method of 


iging sensations of comfort. The 
burgh correlation ratios were 
‘) tor rectal temperature increases, 
| pulse rate, and O.SS for 


pressure, all three being with 
e to efective temperatures. 
correlation ratios in summer 
ed with winter indicate that 
and humidity, of which 
Kes no account, cannot be 
ihe effective temperature 
other hand, does not 


eh . . 
= ) x 


idity and this Vernon 


aata give very interesting 


intormation on 


raits, air eurrents. and 





seasonal acclimatization in England. 
Whether one agrees with all of this 
section or not it is well worth studying 
for the data he supplies. 


Part IV. The Influence of Tempera- 
ture, Air Velocity, and Clothing on 
the Rate of Cooling of the 
Iluman Body 


IT. MI. Vernon 


“ihe method of experiment adopted 
consisted in warming up the body to 
a convenient height by means of step 
climbing, and = subsequently deter- 
mining its rate of cooling. All the 
opservations to be deseribed were 
made by the writer on himself and at 
his home, where the conditions of 
experiment could be kept very 
steady.” This experiments show that 
differences in clothing cause very 
appreciable differences in the rates at 
which the body cools after exercising. 
Ife calculates that the naked body will 
remain in temperature equilibrium at 
S1° to 83° and the warmly clothed 
body at 59° to 60°.) The naked body 
estimates are in good agreement with 
the Pittsburgh results (see This Joun., 
1926, vol. 8, pp. Ll and 12) but 59° to 60° 
for the warmly clothed body ts 4 lower 
zone than was found in the Pittsburgh 
studies. This may be due to the fact 
that “warm clothing” in Great Britain 
probably means woolen underwear, a 
woolen suit, and woolen socks. In 
the Pittsburgh studies “heavy cloth- 


. ** 1 ° ? > * 
ing’ meant the clothing habitually 


worn by outdoor laborers in winter 


- . Rad, +o 
and early spring in districts like 
Pittsburgh. The average American 


man or woman spending most of his or 


her day indoors wears verv much lighter 


) 
‘ 


1 . 1? ] 
CHOLNING Gil year round than does the 


pee ce mee 
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Britisher; furthermore very few Ameri- 
cans wear woolen underwear or heavy 
suits indoors at any season of the 
year. The Scotch proverb, “Ne’er 
cast a clout till May is out,” does not 
apply in America! Reporting on a 
portion of the Pittsburgh work Yaglou 
and Miller (7'r. Am. Soc. Heating and 
Ventil. Eng., 1925, vol. 31, p. 99) 
state: “Thus it is left to the judgment 
of the heating and ventilating engineer 
to shift the comfort line back or forth 
according to seasonal variations in the 
clothing worn. If lighter clothing is 
worn in summer than in winter, the 
comfort line will approach the lower 
boundary of the zone in winter and 
the upper boundary in summer.” In 
other words because of climatic con- 
ditions Americans emphasize indoor 
temperatures and dress accordingly, 
particularly in winter, while in Great 
Britain one dresses more according to 
outdoor than indoor conditions. 

It would be well to remember that 
no international or interracial claims 
for the validity of the American 
comfort zone have been advanced. 
It is intended for ‘“‘average Americans” 
accustomed to the vicissitudes of 
American winter climates, methods of 
living, and heating standards. ‘The 
effective temperature scales, on the 
other hand, should apply in England 
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as well as in America; but Whether 
they can be applied interracially ho. 
not been determined. 

The comfort zone investigations 4 
Pittsburgh were carried out during the 
months of March, April, and May 
In the reviewer’s opinion they took 
due account of diurnal acclimatization 
and of average differences in clothing, 
but ignored seasonal acclimatization 
for the reason that the American 
ventilating engineer is concerned with 
spring and fall and winter conditions 
rather than with those of summer. 
The methods used possessed the ad- 
vantage of accuracy and very exact 
control but the disadvantage of arti- 
ficiality. At the same time indoor 
climates in the northern parts of 
America, if climate is the proper word, 
are distinctly artificial and particu- 
larly so in winter. In Great Britain 
there is a much smaller yearly tem- 
perature variation, in both wet and 
dry bulb, than in the colder parts of 
the United States and in Canada. It 
may be proper in England to show in- 
door seasonal acclimatization efiects 
by means of the kata, which takes no 
account of wet bulb temperatures, but 
in the greater portion of the United 
States and of Canada this is a question- 
able procedure.— Philip Drinker. 





